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WHAT IS CLAIMED IS: 



evice including a lens element and an 
the optical device comprising: 

substrate Q8pporting said optical ^element , 
bstrate^naving a grooved surface^lith a 
first groove; and f ^ ^) 

an optical substrate- having a first surface on which 
q the lens element lis formed, a second surface, and a first 
yj} projecting part disposed on the second surface, the first 

l? projecting part resting in the first groove in the grooved 

• II 

pj surface of the supporting substrate, the lens element thus 



being aligned witnl said optical element. 



A method of fabricating the optical device of claim 1 , 



pj comprising the stefe of: 

p using phoj^l £B|Logr aphy to define the first projecting 

p part; and 

using ^otojy^tli^^raphy to define the first groove. 

3 . The op^^^^dev^^ of claim 1 , wherein the grooved 
surface of fche supportftig substrate has a second groove, and 
the opticalisubstratetthas a second projecting part, disposed 
on said seccmid surface!, resting in the second groove, 
thereby assi^b.ng correW alignment of the lens element and 
the optical element. 

4. The optical deviceuof claim 3, wherein the grooved 
surface of the supporting substrate has a third groove 
disposed parallel to theUfirst groove and the second groove, 
said optical element being an optical fiber disposed in the 
third groove , 




The optical device ofuclaim 1, wherein the supporting 
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substrate has an edge adjaGpnt to the second surface of the 
optical substrate, and th^f irst groove extends to said edge, 

6. The optical device <af claim 5, wherein the grooved 
surface of the supporting substrate has a second groove 
disposed parallel to the' first groove, the second groove 
extending to said edge ,f said optical element being an 
optical fiber disposed//in the second groove. 



7. The optical device of claim 5, wherein the grooved 
surface of the supporting substrate has a second groove and 
a third groove both disposed parallel to the first groove, 



the second groove ana the third groove both extending to 
said edge, the optical substrate has a second projecting 
part disposed on sai/d second surface, resting in the second 
groove, and said ojgfcical element is an optical fiber 
disposed in^meJ|Sii!'rd groove. 




8. The o^p. calf device of claim 1, wherein the supporting 
substrate^ is crystalline, and the first groove has a V- 
shaped cross -section. 

9. A mf^Lod o informing the optical device of claim 8, 
comprising the s^tep of: 

forming the grooved surface of the supporting substrate 
by etching the supporting substrate with an anisotropic 
etchant. 

10. The optical device of claim. 1, wherein the supporting 
substrate comprises : 

a polymer substrate; and 

a grooved resin layer disposed on the polymer substrate, 
forming the grooved surface of the supporting substrate. 
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11. A method of forming the optical device of claim 10, 
comprising the steps of: 

coating the polymer substrate with a photosensitive 
resin layer; 

selectively exposing this photosensitive resin layer to 
light through an exposure maple, thereby curing the exposed 
parts of the photosensitivef resin layer; and 

removing those parts ojE the photosensitive resin layer 
that are left uncured, thereby forming the grooved resin 
layer . 



12. The optical device of claim 1, wherein the first 

// 

projecting part extends perpendicularly from the second 
surface of the optical substrate and has a circular cross- 
section . 



13. The optical #de^.B:e/ of claim 1, wherein the optical 
substrate compril^s a| quartz substrate, and the first 




projecting part |(§omprJ/ses a resin material attached to the 
quartz substrate 

14. A method of fabricating optical device of claim 13, 
comprising the steps|of : 

coating the quartz substrate with a photosensitive 
resin layer; jj 

selectively exposing the photosensitive resin layer to 
light through an exposure mask, thereby curing part of the 
photosensitive resip layer to form the first projecting 
part; and i 

removing those* parts of the photosensitive resin layer 
that are left uncured. 



15. The optical device of claim 1, wherein the projecting 
part and the optical substrate both comprise silicon, and 
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the first projecting part is unitary with the optical 
substrate . 




16. The ORfciqgfll device of claim 1, wherein the lens element 
comprises & computer-generated hologram. 



o 7. 
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